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LXTKODUCTION 

The aftiiiities of the extinct Puerto Kican eavioinorpli, Jlep- 
taxodon bidens Antliony 1917, liave been problematical owing to 
the sup])o.sed reduction of cheek teeth to two on either side above 
and below, with the first strongly dominant. This condition, 
grossly aberrant for a caviomorph, led some authors to isolate 
Hepiaxodon in its own monotypic family (IMiller and Gidley, 
1918, ]). 447, followed by Anthony, 1926, p. 130) or subfamily 
(Anthony, 1917, p. 186; 1918, p. 397). Others have included it 
in a subfamily (Simpson, 1945, p. 96, followed by Wood, 1955, 
p. 182) or family (Landry, 1957, p. 59) together with five- 
other West Indian genei*a. If the stated diagnostic characters of 
Hepiaxodon are accepted at face value, association at the familial 
level with any known genus of caviomorph seems indefensible. 
Tiic down-grading in taxonomic isolation of Hepiaxodon in the 
more recent works cited above undoubtedly reflects a growing 
disbelief in the reality of its apparent uniqueness, but it was 
H. G. Stehlin [in Stehlin and Schanb, 1951, p. 262, followed by 
Schaub, 1958, p. 736) who first inteiq)reted the genus as a growth 
stage of Elasmodontomys ohlieiuits Anthony 1916. This author 
arrived at the correct conclusion on the invalid ])remise that the 
dominant cheek teeth of Hepiaxodon are P^of Elasmodontomys, 
X-ray photographs of critical specimens, restudy of all denti- 
gerous elements of Hepiaxodon, Elasmodontomys, and Ambly- 
rhiza in the collections of the American ]\Iuseum of Natural His- 
tory (AMNH) and the IMuseum of Comparative Zoology (MCZ), 
and comparisons with developmental patterns in hystricomorphs 
and in other caviomorphs have shown, as pointed out in detail 
below, that the anterior cheek teeth of He^jiaxodon are DP^ 
of Elasmodontomys. This review of the evidence has made pos- 
sible a better understanding of dental ontogeny in Elasmodon- 
tomys and Amblyrhiza. 

1 This work was completed whilp the author \vas Assistant Curator in ohargo 
of fossil vertebrates at the Florida State Museum. University of blorida, (laines- 
ville, 

2 Six. if Quonisia, omitted by the above authors, were included in the jrroiii>, 
as it has been to the present by all authors who have discussed it. 
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A word is necessary here regarding nomenclature of tooth 
eoinponents. Stirton (1935, p. 392) has derived from the tri- 
tuberciilar sj^stem a terminology for beaver teeth, and Fields 
(1957, p. 278) has extended it with additions to certain late 
Miocene dinomyids, pointing out that ‘Mhe application of these 
terms does not necessarily imply homology but has been used 
as a matter of convenience/' I have not felt justified in extend- 
ing to the highly evolved, hypsodont Elasmodontomys a system 
which ordinarily carries some connotation of homology. Further, 
the structure of the Elasmodontomys cheek tooth is so elegantly 
simple that it is most conveniently described in neutral geo- 
metric and numerical terms. 

Cope (1883, p. 5) has aptly characterized the units of which 
the elieek tooth of Amhlyrhiza is composed as ‘‘columns of den- 
tine inclosed in ... a sheath of enamel," a description equally 
appropriate for Elasmodontomys, The columns and their 
sheaths are flattened anteroposteriorly and closely applied to one 
another, with a small amount of cementum interspersed. Suc- 
cessive columns are separated b}^ transverse reentrants that pene- 
trate the full width of the tooth. Each reentrant may be desig- 
nated as outei‘ oi‘ inner depending on whether its deepest proxi- 
mal extension is labial or lingual. Individual columns and re- 
entrants may be distinguished by numbering them serially from 
anterior to posterior in each tooth. The enamel of the anterior 
wall of each column (and thus the posterior wall of each reen- 
trant) is much thicker than that of the posterior Avail (anterior 
Avail of reentrant) in the upper teeth, and vice A^ersa in the loAver 
teeth. In both upper and loAver teeth the free external enamel 
Avails are invariably thick. ]\Iuch confusion has arisen in de- 
scribing these teeth as a result of inconsistent reference to either 
columns or reentrants, and as a result of failure to detect the 
thin enamel Avails, Avhich appear only as hairlines on occlusal 
surfaces. The occlusal pattern of each column obliquely sec- 
tioned by Avear takes the form of a much flattened ellipse. In 
some cases, even in long, little-Avorn teeth some reentrants are 
not completely penetrant but liaA^e their vertex tightly appressed 
to the adjacent extcnmal enamel Avail so that it is visible far 
doAvn the shaft of the tooth through the translucent external 
Avail. In such ca^es, and in senescent teeth in AA^hich the enamel 
forms a single continuous trace on the occlusal surface, the 
jiattern produced by each column is more appropriately desig- 
nated a loop. 



KAY : STATUS OF IlEFTAXODOX 



111 



Developiiio]]! of the lower dentition of Elasnwdoufonn/s will 
l)e treated first, followed by the less well doeuniented ui)per den- 
tition of Elaswodontonnjs, and that in turn by the fragmentary 
data on A})ihhjrJ)iza, Length of a given tooth is in all cases a 
maxiimini taken parallel to the longitudinal axis of the tooth, in- 
cluding roots where present. Selection of g(uiera foi* eoinj)arison 
has been in part dictated by the availability of appropriate 
ontogenetic stages, and no a priori implication of I'clationship is 
intended. 

1 wish to thank Professor Bryan Patterson, who initiated the 
present study, for generously turning over to me X-rays pre- 
pared by Dr. Rainer Zangerl of the Chicago Natural History 
^Ius(mm (CNIIM) together with the drawings by ]\Irs. Dorothy 
^farsli that are reproduced in Figures 1 and 2. I wish to thank 
also the curators in the Department of Vertebrate Paleontology, 
American Muscuim of Natui*al History (AMNH), who permitted 
free use of the splendid collection of Antillean eaviomorphs 
accumulated largely hy H. E. Anthony; and the curatorial staffs 
of the mammal departments of the American Museum of Natural 
History, Chicago Natural History JMuseum, and Museum of Com- 
parative Zoology (i\lCZ) for making available modern compara- 
tive material. 



DENTAL ONTOGENY 
Lower Dentition of Elasmodontoinys 

Certain critical specimens are described below in detail in 
order of increasing age, followed by a discussion of development 
and (comparisons with other genera. AMNH 55030 and 55031, 
and AICZ 10132 have always been regarded as Ilcptaxodon/’ 
whereas A^INH 55037, in spite of its DP 4 , was identified cpiite 
correc'tly as Elasmodontomys. 

AMNH 55030. Left ramus with DP4 (Fig. lA). Figured b}^ 
Anthony (1917, pi. 5, figs. 4, 6 ; 1918, fig. 38C, D, F; 1926, fig. 
48C, D, F). iMandibular symphysis open. Bone porous in tex- 
ture. DP4 with five columns, the first with a small, semi-isolated 
subsidiaiy pillar on its anterolingual wall, the pillar unworn, 
merging with the column at the alveolar border; the fourth col- 
umn with a constriction in the middle of its occlusal surface. 
Occlusal area small ; obviously it would have increased with addi- 
tional wear. The X-ray photograph shows incipient double 
roots of DP4 (reflected externally by a bulge on the ventral 
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Figure 1. Early ontogeny of the lower dentition in Elasmodontomys 
obliquufi, showing on the left (approximately X 1*1) immature left man- 
dibular rami in lingual aspect, diagrammatically represented largely on 
the basis of X-ray photographs, and on the right (approxiinatey X 2.2) 
the corresponding DP4 in occlusal aspect. In order of increasing age the 
specimens figured are: A, AMNH 55030; B, A:\INH 55031; C, MCZ 10132; 
D, AMNH 55037. 
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border of the horizontal rainu.s), tlie erypt for Mj (the thin 
walls of whieh ai*e broken through in three places), and the base 
of th(‘ incisiv(‘ alveolus adjacent to the posterior border of DP 4 . 
Length of Dl^^ approximately KJ mm. 

A^IXII r)r)03L Left ramus with DP 4 and ]\I] (Pig. IB). 
Symi)hysis o]>en. Bone porous. DP 4 with five columns, the 
first two confluent anterolabially, the last two merging lingually 
2.G min proximal to occlusal surface. Occlusal surface near its 
maximum area. apparently just at point of eruption; its 
columns open jiroximally. Incisive alveolus terminating adjacent 
to middle of X-ray photograph shows DP4 with well 

formed double roots. Length of DP4 slightly less than 15.8 mm. 

MCZ 10132. Left ramus with DP4 and (Fig. 1C). Age 
apparently comparable to Ai\INII 55031. Symphysis open. Bone 
I)orous. DP4 with six columns, the first of whieh is subsidiary 
and confluent anterolabially with the second, with which it 
merges lingually 3.5 mm proximal to occlusal surface. Length 
of DP4 less than 17 mm. Discov(‘ry that DP4 was loose in its 
alveolus made possible direct confirmation of the interpreta- 
tion of the X-ray photographs which indicated well-formed 
double roots, and in addition revealed that the posterior root 
is subdivided transversely into two rootlets. Mj is just at the 
point of eruption but (piite unworn, revealing minor subdivi- 
sions near the apices of its unworn columns which would have 
been expressed ephemerally at early stages of wear as isolated 
islands and as constrictions in the characteristic ellipses. There 
ai‘e four major columns with a fifth, anterior, minor one con- 
fluent anterolabially with the fii*st major one. Incisive alveolus 
tenninating adjacent to middle of Mj. 

A.MXII 55037. Left ramus with DP4, ]\Ii, and M. (Fig. ID). 
Symphvsis open. DP 4 deeply worn, with all five enamel columns 
confluent and the trace of the enamel a comj)lex but continuous 
line on the occlusal surface. The occlusal area is much reduced. 
The tooth apparently has slipped partially out of its alveolus 
and subsequently become cemented in that position, revealing 
the bases of two strongly developed roots with the saddle be- 
tween them only 4.8 mm below the occlusal .surface. Tncludi}ig 
the long roots, the tooth is no le.ss than 13 mm long. A small 
hole inside the alveolus between the roots of DPj opens into 
a large crypt for P4. Xo trace of P4 itself was detected. 
is in full u.se, its enamel sheaths confluent at their exposed proxi- 
mal ends indicating termination of enamel growth; no trace 
of root formation. Length of Mj is 32.1 mm. Longitudinal axis 
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of Ml widely divergent from erypt of P 4 , directed posteroven- 
trad at angle of about 60° to occlusal surface, extending into 
angular process to the ventral border. i\l 2 at point of eruption, 
unworn, consisting of four ('olumns open at their bases, maxi- 
mum length 15.6 mm. Incisive alveolus terminating adjacent 
to posterior margin of Mi. 

AMNII 55041. Left ramus with Mo and alveoli of P 4 and 
Ml. Symphysis tightly fused dorsally but open ventrally, P 4 
alveolus very deep, producing prominent bulge on ventral bor- 
der of jaw. The alveolus has a small concavity on its anterior 
wall near the alveolar border, which may be the vestige of the 
alveolus of the anterior root of DP4, suggesting shedding of 
DP4 only slightly prior to the stage here represented. M 2 is in 
full use, its columns confluent proximally indicating cessation 
of their growth. The tooth slopes posteroventrad so that its oc- 
clusal surface is highly oblique to its longitudinal axis. The 
base of the tooth lies posteroventral to tlie mandibular foramen. 
There is no external indication of Mo, but there is sufficient 
space that the crypt and tooth primordium could be accommo- 
dated. The specimen has not been X-rayed. Incisive alveolus 
terminates adjacent to middle of M 2 . 

AMNH 17137 h. Right ramus with P 4 -i\l 3 . Figured by Mil- 
ler (1929, pi. 4, fig. 1, la). P 4 -M 2 in full use, whereas M 3 is 
not erupted. Incisive alveolus terminating adjacent to middle 
of M 2 . 

The growing tip of the lower incisor of Elasmodoniomys 
extends with increasing age progressively posterad, as far as 
the middle of M 3 in the oldest observed jaw (AMNH 55039). 
A similar sequence occurs in Binomys. In the youngest ob- 
served individual (AMNII 100011, M 2 in initial wear) the tip 
lies at the posterior edge of M 2 ; in AMNH 100053 (Ms erupt- 
ing), at the posterior edge of M 3 ; in AMNH 46551 (DP 4 much 
worn), well behind Mo. No such progression occurs in Easy- 
procta; in individuals with only DP 4 in use the growing tip of 
the incisor already extends posteriorly almost to the mandibular 
foramen. 

Anthony (1918, p. 399) considered that, ^Hhe [pre-] molar 
of TIcpiaxodon is a logical development from a tooth like that 
of Elasmodoniomys in which genus a tendency toward multi- 
])lication of the laminae of the individual tooth has been noted, 
this inci-ease in number of plates being accompanied by an ap- 
liarent decrease in the number of the teeth.’’ These differences 
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are here shown to be ontog-enetie rather than piiylo^’enetie. Tlie 
dift'ereiiees in nnniber of eolnnins ami in the related shaj)e of 
oeelnsal surface hetw(‘en DP 4 {^'Hcptaxodon'') and P 4 in 
Elasmodoniomys are analogous to those betw(Hui the same two 
teeth in Dasyprocia, Cunicnlus, and Dinomys, The '' Jlrpiaxo- 
don molar” (OP 4 ) lias five (six in MC7j 1()1‘>2) enamel loops 
on its triturating siiidaee as compared to four loops in P 4 of 
Elasmodontomys. In cori'elation with its gi’eater number of 
enamel elli])ses the occlusal surface of DP 4 is anteroposteriorly 
elongate whereas in P 4 of Elasmodontomys it is trigonal and 
more neai’ly equidiniensional. DP 4 of Dasyprocta has six trans- 
verse enamel units (each composed of two laminae of enamel 
with the interveidng dentine) and is conspicuously elongate 
antei'oposteriorly, whereas P 4 has five transverse units and is 
subequidimensional. DP 4 of Cnniculns has an anteroposteriorly 
elongate crown with at least four lingual reentrants, the most 
anterior of which is complex, whereas P 4 has three simple lin- 
gual reentrants, and an equidiniensional crown. In Dasyprocta 
and Cunicidus the enamel does not form well-defined ellipses on 
the triturating surface as it does in Elasiuodonfowys and in 
Dinomys. DP 4 of Dinomys is composed of four discrete col- 
umns of enamel, as compared to three columns in P 4 (an un- 
worn P 4 in A]\INI1 46551 has a small cylindrical fourth column 
on its anterior face which merges proximally with the adjacent 
column) . 

As might be expected, the number and (‘onfigui'ation of the 
enamel ellipses or loops in DP 4 of EJasmodontomys (and in 
Dasyprocta, Cuniculus, and Dinomys) varies individually and 
with degree of W(‘ar. In A]\1X1I 55060 (Fig. lA) DP 4 is in 
the initial stages of wear, as indicated by the small area of the 
wear surface and l)y the division of the next to last enamel el- 
lipse into two ellipses. The tooth is peculiar in the presence of 
a subsidiary pillai* of enamel on its anterior face. The pillar 
is unworn but would be expressed on the weai- sui*face hy a 
small circle of enamel. With additional wear the area of the 
triturating surface would undoubtedly increase, the two ellipses 
unite, and the small pillar disappear, producing a crown pat- 
tern not unlike that of AIMNII 55081. The condition of DP 4 
in extreme wear is illusti‘ated by Ai\IXII 55087 in which the 
enamel no longer forms complete ellipses but forms one continu- 
ous trace on the wear surface. MTZ 10182 and AMXH 55081 
are of approximately the same age, judging by similar gross 
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size, wear of DP 4 , development of Mj, and length of incisor 
alveolus. However, DP 4 has six enamel loops in MCZ 10132 
and only five in the other three jaws. This additional loop can 
be ascribed to individual variation (perhaps as an expression 
of the same genetic tendency producing the small pillar in 
AMNll 55030) and undoubtedly would disappear with addi- 
tional wear. Stehlin and Schaub (1951) referred to the 
taxodon molar” as a ‘Hrischer Pramolar,” implying that the 
added enamel ellipses and elongate occlusal surface would be 
transformed by wear and (everlasting) gi*owth into the con- 
figuration expected in P 4 of Elmmodcmtomys. That no such 
trend occurs is well shown by Figure ID, demonstrating con- 
clusively that the tooth in (piestion is long-rooted and very 
nearly worn out before Mo is erupted. The double-rooted, mod- 
eratel.y hypsodont first molariform tooth in each jaw shown in 
Figure 1 is quite in contrast to the single-rooted extremely hyp- 
sodont permanent molariform teeth of Elasmodontomys (such 
as in Fig. ID), indicating that the first tooth is deciduous. 
The permanent molariform teeth of EJasmodoniomys differ 
from those of Dinomys in that they are not evergrowing, a fact 
which was recognized by Anthony (1918, p. 383). Anthony, 
nevertheless, considered the molariform teeth of Elasmodontomys 
to be rootless, although he accurately described and illustrated 
the deposition of cement beyond the base of the enameled por- 
tion of the teeth. To me this deposition seems to be acceptable 
as root foi’ination. In none of the isolated teeth available is the 
root entirely closed, hut none of these teeth is in an advanced 
stage of wear. In a fragmentary left ramus (AMNII ^^4”) the 
root of a deeply woni M| is visible and broken in transverse 
section. The root is quite solid with the exception of a fine cen- 
tral canal. In the oldest available ramus (AMNII 55039), P 4 . 
IMj, and ]\Io are worn almost to the base of the enamel with long 
roots broadly exposed. j\Io is absent, but its well-preserved, 
conical alveolus tapers to a sharp apex clearly indicative of a 
closed root. The order of termination of enamel growth (and 
])resumably also of root growth) of the molariform teeth is DP 4 , 
M|, Mo, P 4 , M;.. That DP 4 terminates its growth first is self- 
evident and as expected. In AMNII 55037 (Fig. ID), M^ has 
terminated its enamel growth prior to the formation of P 4 and 
during the early growth of ]\Io. The conclusion that growth of 
iMo terminates l)eforc that of P 4 is based on the advanced growth 
of .Mo in AiMNlI 55037, in which P 4 remains to be formed. The 
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bases of all four inolarifonn t(‘etli ai’e exposed in A^IXll 55044 
i-evealin*** tliat 1 ^ 4 , Mi, and Mm liave well-formed open i-oots 
wlno’eas ]\ 1 m has teianinated its eiiaiiu*! ^i*owth l)nt fonned no 
root. The termination of enairn*! <^rowth in a »’iven tooth s(‘ems 
to coincide with the initial wear of that tooth. This coincidence 
has been observed for Dl ’4 (AM XII 550:i0, Fi^. lA), M, 
(AMXII 550;i7, Fi- ID), and .M;, (AxMXlI 55044). The aj)- 
propriate stages for the demonstration of this feature in 1^4 
and IMo are not available. 

In Elasmodontomys, P 4 comes into use prior to as shown 
by AMXMI 17137J in whicli P 4 is considerably worn and is 
nnernpted. Anthony appai'ently considered this to be the es- 
tablished sequence in all hystricoinorphs (including’ caviomorplis) 
for he concluded that the functional tooth in IIcptasodoiE^ 
was a fourth jiremolar on the basis of '‘the p’eat importance 
in the hystrieomorph tooth row assumed by the last ])remolar, 
since it always becomes functional before the last molar. . . 
(1918, p. 398). However, M** (and M^) l)eeomes functional prior 
to P 4 (and P**) in Ilijsfrix, AfJu rums, ErctJuzon, Einomys, 
Olcnopsis (Fields, 1957, p. 327), Dasyproefa, and Cuniculus,- 
and the are entirely suppressed in modern echimyids and 
capromyids and thus of course do not precede the ]\F| (Wood 
and Patterson, 1959, p. 301). 

The overall secpience of eruption in EJasmodontomys is DP 4 , 
.Ml, P 4 , i\Io, identical to the sequence of termination of 

enamel growth, as Jiiight be expected. DP 4 is shed after the 
eruption of as .shown by A]\IXTI 55037 (Fig. ID), and 
(obviously) prior to the eruption of P 4 (or technically shortly 
afterwards, for DP 4 may have remained functional after P 4 
had thrirst up between its roots, above tlie alveolar border, as 
noted below in Dinomys). 

Tooth foi'ination in EJasmodontomys apparently was very 
ra])id. In AiMXIl 55030, for example, there is no trace of I\Ti 
other than its crypt, whereas in A^MX^II 55031 and MCZ 10132 
Ml is well formed and on the point of eruption. The amount 
of wear incurred by DP 4 during this interval is only moderate. 



2Iii(lividii.‘ils of appropriate ajre wore fewer than desirable for all forms iiien- 
tioned, but only in borderline eases would variation l>e exp<*cted to be so j;reat as 
to affect sequence. One such borderline case was noted in caviids in which a 
specimen of Microcavia australis (M(^Z IShOrj) was observed with and 

m| in use, whereas a specimen of Cariu par'd Uus (IMCZ and oin‘ of C. 

tschudii (MCZ ITTad) have in full use and M§ l»arely breached by initial 

wear. 
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Similarly, DP 4 in AMNII 55037 is worn almost to the base of 
its enamel, but P 4 remains unformed although its crypt is pres- 
ent, In a specimen of Dinomys (AMNII 46551) the left DP 4 
has been broken off revealing a large P 4 , the crown of which 
stands well above the alveolar border. The right DP4 of the 
same individual is in place and much less worn than the same 
tooth in AMNH 55037. 

The straight-line distance between the tip of the angular proc- 
ess and the anterior extremity of the jaw in MCZ 10132 (the 
only Heptaxodon^^ jaw on which any sort of length measure- 
ment could be taken) is 54.5 mm, or about 60 per cent of the 
similar measurement in an adult jaw of Elasmodontomys (90.0 
mm in AMNH “4’’). In Dasyprocta the corresponding figures 
are 36.9 mm in MCZ 28091 (developmental stage comparable to 
MCZ 10132) and 60.0 mm for MCZ 32012, a young adult, again 
giving a percentage slightly greater than 60. Undoubtedly the 
precise correlation between these growth stages in Dasyprocta 
and Elasmodontomys is fortuitous, but it does indicate that the 
increase in gross size demanded of Heptaxodori’’ in order for 
it to develop into Elasmodontomys is not unreasonable. 

Upper Dentition of Elasmodontomys 

Anthony concluded that AMNII 17101 should represent the 
type of a new genus with remarkably reduced dentition on the 
basis of the following premises : 

1. The type palate ‘‘bears all the appearance of maturity’^ 
(1918, p. 398). 

2. “The second and last tooth . . . appears to be an unworn 
tooth, not yet above the gum, but . . . may well be regarded as 
having dropped deeper into the alveolus than the normal posi- 
tion” (1917, p. 184). 

3. “It is apparent from the fragment [of the palate] that 
there is room for no more than the two teeth” (1917, p. 184). 

If the first observation is correct then the third furnishes 
valid evidence for the conclusion that the molariform teeth are 
reduced to two in each series, but if the palate (and the lower 
jaws) is that of a juvenile individual, it would not be expected 
to accommodate the full adult dentition. Anthony apparently 
did not consider the possibility that the palate (and the lower 
jaws) might be young enough for the functional tooth in each 
series to be a deciduous prcmolar. Although the bone of the 
])alate is rather dense in texture, the fact that M^ is little 
developed (maximum possible length 10.9 mm compared to 
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25-30 mm for ]\P with crown complete, but lacking root) and 
uncrni^ted, and that the palatal sutures are open, clearly indi- 
cates that the specimen is immature. There is no indication 
that j\P has ^‘di'opped deejier into the alveolus than the normal 
j)osition.^’ Assuredly it was not yet a functioning tooth, but 
was on the verge of eruption. The developmental stage of 
AAIXn 17101, the typ(^ palate, appi*oximates most closely that 
of AfC’Z 10132 among the lower jaws. 

An ontogenetic secpience similar to that ])roposed here from 
Ileplaxodon^^ to Elasmodontomys occurs in Dasyprocta. Sev- 
eral young individuals of Dasyprocta (MCZ 28091, 34962, 
34963) were observed to have in use only the well-worn decidu- 
ous fourth pi-emolars with the first molars just at the point of 
eruption. This condition is comj)arable to that in AMNH 55031 
(Pig. IR) and ^ICZ 10132 (Pig. 1C). Obviously there is a eon- 
sideral)le period in the eaidy growth of Dasyprocta during which 
the deciduous foiu*th premolars constitute the entire cheek 
tooth battery, as in Ilcptaxodond^ Tn spite of this, the adults 
have the more orthodox formula of one premolar and three 
molars in each series, as in Elasmodontomys. of Elasmo- 

dontomys is composed of seven columns of enamel, the first two 
of which merge labially less than one mm proximal to the oc- 
clusal surface, and the last two of which are confluent lingually 
at the occlusal plane and merge labially as well about two mm 
proximal to it. Just as in the lower dentition, DP”* in Dasy- 
proctOy Cimictdus, DinomySy and Elasmodontomys has a longer 
occlusal surface made up of more units than does P*^. In the 
upper dentition of Elasmodontomys, both DP“^ (with seven) 
and P'* (with five) have more enamel columns than their in- 
fei’ior counter])arts (DP 4 with five or six, P 4 with four). 

Pnfortunately, documentation for dental succession is less 
satisfactory for the upper dentition than for the lower. How- 
ever, it is clear from AMXTT 17101 that DP^ only is in use for 
a considerable period in early ontogeny, and that it is followed 
in eruption by i\P. The next stage re])resented is that of A^IXH 
17132 with P‘^-]\I- in use on either side and without trace of M’ 
or space for its development. Anthony (1926, pp. 108-109) 
tentatively interpreted this specimen as an (‘xample of evolution 
by discontinuous variation, supposing that the molars wei-e re- 
duced to two, and that the occlusal length of was in- 
creased to compensate the suppression of In fact, the oc- 

clusal length of each molar is near its maximum at the onto- 
genetic stage here represented, as the shaft of each molar is 
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directed strongly posterodorsad so that the occlusal surface 
intersects it at a highly oblique angle. In addition, the enamel 
columns of all cheek teeth in this specimen have undergone post- 
mortem separation, M'hich has exaggerated their apparent occlu- 
sal length. Anthony felt that eruption of M-| in Elasmoclon- 
tomys was unusually late in ontogeny for a ''hystricomorph,’’ 
indicating a tendency toward suppression. He contrasts the 
condition with that in Hydroclioerus and Capromys^ unfortu- 
nately each representative of a group highly precocious in den- 
tal ontogeny. AMNH 17132 is here regarded as a normal stage 
in the ontogeny of ElasmodontomySj indicating that pre- 
cedes i\P in development. AMNH 55047 is only slightly more 
advanced than 17132, having well worn and in an 
early formative stage. A specimen of Cunicidus (MCZ 31823) 
represents a similar developmental stage, having DP^-M|^ 
in use, with M|- newly erupted and little worn, and tiny (each 
less than 2 mm in diameter), superficial crypts for M-|- present 
behind M-|. No doubt this individual would have attained the 
full adult dentition, had it survived.^ Definite evidence on 
tooth se(iuenee in the upper dentition of Elasmodontomys is 
lacking only for the relation betAveen I\I- and P"^. With only 
this point unsupported by si)ecimens, the sequence may be given 
as DP^ Ml, M2, P4, mK 

The peculiar spatial relationships among the developing up- 
per incisor, DP**, and P‘1 require special attention. In the type 
specimen of Hcptaxodon hidcns’’ (AMNH 17101) the incisive 
alveoli, partiall}^ filled with matrix, terminate directly above 
DPi. In specimens of Elasmodontomys with P*i in use, the 
growing tip of the incisor intrudes between the shafts of P‘1 
and MP The shafts of the molars lie parallel to one another 
and are directed posterodorsad from the occlusal surface, 
whereas the shaft of P‘1 extends anterodorsad from the occlu- 
sal surface. In old individuals (e.g. AMNH 17129) the alveo- 
lus of P'1 comes to lie shallowly under the surface of the ros- 
trum, beloAv the incisive alveolus. Unfortunately, groAvth stages 
betAveen the juvenile AMNH 17101 and specimens Avith P*i 
already functioning ai*e not represented. These stages should 
be interesting developmentally as it is impossible to suppose 
that sufficient space could exist betAveen the roots of DP"! and 
the base of the incisor for the formation of the hypsodont P'1. 

3Sclir(*ud<T ni).'].']. I). ’JoU) lias also questioned Anthony’s interpretation of 
A.MNII 171 :i2 and toinpared it to iininature ('itnicuhis. 
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I would ex])eet to find the crypt for the dcA^elopiii^ antero- 
doi-sal to DP*^, not directly dorsal to it. X-rays of A^IXII 
17101 have not been altoj’fethei’ satisfactory owin«j;’ to the sup(M‘- 
position of images from right and left sides of the s])ecinieii, 
but small crypts are indeed jEresent in the ex]iected position 
just anterior to the infraorbital foramen and adjacent to the 
pi'emaxillary suture. Xo suggestion of a cavity is present im- 
mediately dorsal to the base of DP**. 

Lower Dentitiox of Amhlijrhiza 

Evidence on sequence of eni])tion in AmJyhjrhiza is limited 
to a single fragmentary left mandibular ramus in matrix 
(AMXII 55086). The cheek teeth are represented by vestiges 
of DP4, a fully-formed but nnerupted P4, and fragmentary 
and Mo. P4 extends proximally at least to the ventral mar- 
gin (external curve) of the incisive alveolus, a minimum length 
of 21 mm. The distal extremity of the tooth has been broken 
off level with the alveolar border, but clearly very near its tip. 
The three separate enamel columns are of reduced size on their 
broken ends, and the middle column is subdivided, with a circu- 
lai* island at the labial extremity of its broken end — both fea- 
tures indicative of a fresh, unworn tooth. Immediately anterior 
to the alveolus of P4 is a small, matrix-filled circular excavation 
about 3.4 mm in diameter, and immediately posterolingual is 
a shallow elongate one al)Out 3.3 mm in anteroposterioi- diameter, 
and 1.8 mm in transverse diameter. These are undoubtedly the 
alveolar sockets for the roots of a deeply worn DP4, which may 
have been lost after death or shed shortly prior to death. A 
specimen of Chinchilla (MCZ 7276) has a shallow pit anterior 
to and confluent with the alveolus of P4 on either side of the 
mandible. A specimen of Cujiicnlns (i\ICZ 31752) has DP4 in 
use on both sides, but in a very advanced state of wear, with 
much basal resorption. Right DP4 is kept in place mainly by 
its anterior root, the posterior ones having been largely re- 
sorbed. The distal tip of P4 extends above the alveolar border 
beneath the deeply worn DP4. In another specimen of Cnnic- 
nlns (MCZ 32078) P4 is in use, but immediately anterior to it 
on either side is a shallow, transversely elongate depression 
which on the left side retains a small peg of DP4. These speci- 
mens are, respectively, slightly younger than and slightly older 
than the jaw of Amhlyrhiza in relative age. 
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The molars in AMNII 55036 are highly fragmentary. The 
remnant of M| does extend high above its alveolar border, and 
must have been functional. Mo is broken away at the alveolar 
border, but its base is fully exposed (though broken) revealing 
that enamel growth was complete. The preserved poidion of the 
tooth is 38.8 mm long and extends to the ventral border of the 
jaw. Mo must have erupted, as indicated by its advanced de- 
velopment and unconstricted alveolar border. Its developmen- 
tal stage lies between that of AMNH 55037 (Fig. ID) and 
AMNII 55041 in Elasy)wdontomys. It is probable that the se- 
(iuence of eruption was DP 4 , Mi, Mo, P 4 , and i\Io in Amhlyr- 
hiza, just as in Elasmodontomys. 

As in Elasmodontomys, the shafts of the molars are directed 
posteroveiitrad, diverging proximally from the more nearly ven- 
trally directed shaft of P 4 . In older jaws of Amhlyrhiza, the 
incisive alveolus extends well be 3 ^ond the posterior margin of 
M3. 



Upper Dentition of Amhlyrhiza 

The only specimen significant for the ontogeny" of the upper 
dentition is an isolated right DP-^, AMNII 55035 (Fig. 2). The 
tooth is regarded as deciduous on the basis of its small size 
(maximum length 19.8 mm), completed enamel deposition, and 
anteroposteriorbv elongate occlusal surface composed of five units 
rather than four (upper) or three (lower) as in P^. It is 
identified as DP-^ rather than DP4 on the basis of the cui-vaturc 
of its shaft. 

At the wear stage represented, the occlusal surface is cliarac- 
terized b.v five flattened ellipses of enamel. The first three are 
distinct from one another and from the fourth, but the fourth 
is broadly confluent with the fifth, a subcircular loop set off 
from the fourth oidy by shallow lingual and labial reentrants. 
The foui'th and fifth columns would have merged with much less 
than one millimetei* of additional wear. The labial reentrants 
separating columns are all quite shallow, extending proxiinall.v 
a maximum of 2.5 mm in the fii‘st, and decreasing successivel.v 
to almost nothing in the fourth. The lingual reentrants displa>^ 
a more radical decrease ]^osteriorward in ]iroximal extent, from 
11.6 mm in the first, to 5.9 in the second, to 0.6 in the third, 
and practicallv nothing in the fourth. The tooth must have 
belonged to a very 3 "oung animal, as its occlusal surface had 
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Figure 2. Isolated right DP^ of Amhlyrhiza inundata (AMXH 55035) 
in labial (^), lingual (B), occlusal (C), and proximal (D) aspects. An- 
terior is to the right in (A) and (C), to the left in (B) and (P). X 3. 



yet to attain its greatest area. Breakage at the base makes it 
impossible to determine the status of root formation. 

It may be noted here in passing that the relationship of the 
upper incisor to the cheek tooth row in Amhlyrhiza is grossly 
different from that described above in Ela^modontomys. As 
Schreuder (1933, p. 243) has pointed out, the rostrum of Am- 
hlyrhiza is greatly elongated, Avith the upper incisor terminat- 
ing far in adA^ance of P^, not betAA^een and LP. I do not 
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feel, however, that the similarity between Amhlyrhiza and Chin- 
chilla in this feature is indicative of relationship, for Elasmo- 
(lontomys and Lagostomus have short rostra with the liase of 
the incisive alveolus overlapping and closely approaching P*^, 
respectively. 



Summary of Dental Ontogeny 

lIcpiaxodoiE' represents a protracted early stage in the 
ontogeny of ElasmodontomySy in which the DP-|^ constitute the 
sole or at least dominant functional elements in the eheek 
tooth series. The elongate occlusal surface with increased num- 
ber of laminae in the DPT presumably is correlated with this 
long period of use. The sequence of eruption, growth cessation, 
and root formation in Elasmodoniomys, and in Amhlyrhiza as 
far as the meager data show, is DP^J^, IM-f, M#, P-^, 

The growing tip of the lower incisor extends progressively 
farther posteriorly ^Yith increasing age in EJasmodonfomy.^. 
The eondition in Amhlyrhiza is unknown. The growing tip of 
the upper incisor in Elasmodo7itomys lies directly dorsal to DP'*, 
leaving insufficient space for the development of P-* in that 
position. P“* develops anterodorsal to the roots of DP^ and 
anteroventral to the proximal end of the upper incisor. The 
growing tip of the upper incisor in Amhlyrhiza lies in the 
greatly lengthened rostrum, far anterior to the cheek teeth. 
With the possible exeeption of the anteriorly displaced P^ 
locus, every feature in the dental ontogeny of Elasmodontomys 
has been observed in other (non-heptaxodontid) caviomorplis 
as well. 



DISCUSSION 

The West Indian genera Hepfaxodon^ Elasmodo^itomys^, Am- 
hlyrhiza y ClidomySy Spcoxcmis, SpirodonfomySy and (Avhen it 
has been considered ) Qnemisia, have been associated in a single 
subfamily. Qucmisia will be discussed elsewhere. Ilcpfaxo- 
don^^ is based on juvenile specimens of Elasmodoniomys, and 
is a junior synonym of the latter. I am as yet unprepared to 
make pronouncements on the poorly known Jamaican forms, 
ClidomySy Spcoxenus, and Spirodoufomys, and thus by default 
prefer to leave them, at least temporarily, in association with 
the present group. There is little ])ositive evidence to support 
the association, but neither is there justification for placing 
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them elsewhere in the present state of onr knowled^'e. Elasmo- 
dontonujs and Amhlijrhiza assuredly are closely reflated, and 
fully warrant association at the subfainilial level. This sub- 
family is best reo-arded as a member of the family Dinomyidae, 
in an ari-an^ement similar to that proposed by Sehanb {in 
Stelilin and Schaiib, 1951, p. 570), oi- possibly as a memlun- of 
a family very ('lose to the Dinomyidae (Wood, 1955, j). 182). 

FAMILY-GKOUP X051ENCLATrilE 

Anthony (1917, p. 186) proposed three monotypic subfami- 
lies of Chinchillidae, the Amblyrhizinae, Elasmodontomyinae, 
and Ileptaxodontinae, on successive lines of text in that order. 
Simpson (1945, p. 96) synoiiymized the three. Although Simp- 
son neglected to mention Ainblyrhizinae explicitly, his inten- 
tion is clear in that he included Amhlyrliiza in the sing’le re- 
sultant subfamily, for which he selected the name Ileptaxodon- 
tinae, a choice undoubtedly dictated by his utilization of the 
name Heptaxodontidae, first considered as a full family by 
Miller and Gidley (1918, p. 447). If subfamilial names are re- 
garded as not influencing prioi’ity among full familial names, 
then Heptaxodontidae is the only valid choice. However, under 
the present International Code of Zoological Xomenelatnre 
(1961, Art. 23), all family-group names are regarded as coor- 
dinate for purposes of priority. In the present case, this con- 
troversial nile would have made possible the selection of a more 
satisfactory family name, either Amblyrhizidae or Elasmodon- 
tomyidae, both names based on older, better known genera, and 
as subfamilies both having line priority over the name Heptaxo- 
dontinae. Even so, Simpson, in the capacity of first reviser 
(International Code, 1961, Art. 24), has (letermined the relative 
priority among these simultaneously piiblished names by select- 
ing Ileptaxodontinae as the senior synonym, and Ainblyrhizinae 
and Elasmodontomyinae as the junior synonyms. Thus, Hep- 
taxodontidae remains the valid name whichever system of pri- 
ority is invoked. This situation is, unfortunately, not altered 
by the fact that Heptaxodon hidens Anthony 1917 is a junior 
synonym of Elasmodontomys ohliqinis Anthony 1916. The Inter- 
national Code (1961, Art. 40) states explicitly, ''when ... a 
nominal type-genus is rejected as a junior synonym, a family- 
group name based on it is not to be changed . . .’^ Thus, 
although there has been heated debate and strenuous disagree- 
ment on this subject, the rules are clear and ought to be followed. 
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The family-group name Heptaxodoiitiuae remains available, 
and is not to be replaced by the name Aniblyrhizinae An- 
thony 1917 as Schaiib {in Stehlin and Schaub, 1951, pp. 96, 
870; and 1958, ]). 736) has proposed. 
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